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LQ WKHVHDUHDV6LQFH$6,&&VDUHD W\SHRI VXUIDFHGHIHFW DQ(GG\FXUUHQW VHQVRUZDVVHOHFWHG IRU
GHWHFWLRQ 6HYHUDO FRQWDLQHUV FRQWDLQLQJ DUWLILFLDOO\ JHQHUDWHG $6,&&V ZHUH PDQXIDFWXUHG E\ WKH
1DWLRQDO1XFOHDU/DERUDWRU\11/LQWKH8.DQGPDGHDYDLODEOHIRUWHVWSXUSRVHVLQWKLVZRUN7ZR
RIWKHVHFRQWDLQHUVDUHVKRZQLQ )LJ7KHGHIHFWVZHUH FUHDWHGE\GHSRVLWLQJ D FKORULGHVDOWVROXWLRQ
RQWR WKH VXUIDFH LQ D JULG IRUPDWLRQ DQG WKHQ KROGLQJ WKH FRQWDLQHUV LQ D KXPLGLW\ FRQWUROOHG
HQYLURQPHQWWKHPDWUL[RIGHIHFWVLVKLJKOLJKWHGLQ )LJ7KURXJKWKHDSSOLFDWLRQRIVHYHUDOWHFKQLTXHV
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RI IUHHGRP WZR ZRXOG VXIILFH +RZHYHU WKH DSSURDFK GHYHORSHG KHUH LV WRZDUG D XQLYHUVDO 1'7
VFDQQLQJV\VWHPIRUDQ\SDUWJHRPHWU\WKDWILWVZLWKWKHZRUNLQJHQYHORSHRIWKHURERW)XUWKHUPRUH























PRWLRQ 7KHUH H[LVWV QXPHURXV FRPPHUFLDOO\ DYDLODEOH VRIWZDUH VROXWLRQV IRU RIIOLQH URERW
SURJUDPPLQJVXFKDV5RERWPDVWHU'HOFDP DQG)DVW6XUI7KHVH WHQG WREHFRPSOH[DQGH[SHQVLYH
VRIWZDUHSDFNDJHV,QWKLVZRUNWKH.8.$3DUDPHWULF5RERW&RQWURO .8.$_35&ZDVXVHG7KLVLV
SOXJLQVRIWZDUHIRUWKHRhinoceros &$'VRIWZDUHDQGSURYLGHVDYLVXDOSURJUDPPLQJHQYLURQPHQWLQ
ZKLFK WR SDUDPHWULFDOO\ SURJUDP WKH URERW E\ FRQQHFWLQJ EORFNV VHH )LJ D ,PSRUWDQWO\ WKH
SDUDPHWULF IHDWXUH RI WKLV VRIWZDUH PHDQV WKDW FKDQJHV PDGH WR WKH &$' PRGHO DUH LPPHGLDWHO\



























FRPSXWHU UXQQLQJ WKH 0LFURVRIW :LQGRZV 2SHUDWLQJ V\VWHP LV D QRQGHWHUPLQLVWLF V\VWHP
)XUWKHUPRUHWKHURERWFRQWUROOHUH[SHFWVWRUHFHLYHDQ([WHQVLEOH0DUNXS/DQJXDJH;0/SDFNHWYLD
DQ(WKHUQHWFRQQHFWLRQHYHU\PVLILWGRHVQRWUHFHLYHDSDFNHWZLWKLQWKLVWLPHIUDPHWKHPRWLRQRI
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Plane1 2.7268 0.6167 0.3936 1.2457 283
Plane2 1.3365 0.3321 0.2635 0.6440 446
Plane3 1.4148 0.3405 0.2726 0.6760 600
Plane4 1.6915 0.3509 0.2783 0.7736 755
5(68/76
7KLVVHFWLRQSUHVHQWVUHVXOWVIRUWZRFRQWDLQHUV7KHSUREH ZDV GULYHQDW.+]DQG9SS
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